Study design: This is a multicenter prospective cohort study. Objectives: The objective of this study was to describe and compare the impact of health problems secondary to spinal cord injury (SCI) on functioning at home and on social activities at 1 and 5 years after discharge from first inpatient rehabilitation. Setting: The study was conducted in a Dutch community. Methods: Participants with SCI who use a wheelchair for everyday mobility (N = 110) completed a self-report questionnaire as part of a larger cohort study including four items on extra time needed (body care, bladder and bowel regulation, 'organization' and transportation) and impact of 10 health problems on functioning at home and on social activities. The 10 health problems include secondary health conditions (bladder regulation, bowel regulation, decubitus, pain, spasticity, gain in body weight and edema), psychosocial problems (sexuality, having difficulty with being dependent on help from others) and handicap management. Results: Median extra time needed for self-management and transportation was not significantly higher 1 year after discharge (16 (IQR 13.5) h per week) compared with 5 years after discharge (13 (IQR 17) h per week) (P = 0.925). Participants reported slightly less impact, comparing the severity sum-score (range 10-50) of the 10 health problems on functioning at home and in social activities, 5 years post discharge (20 and 17, respectively) than 1 year post discharge (21 and 18, respectively; Po0.05). Most frequently mentioned health problems were handicap management, being dependent on help from others, bladder regulation, bowel regulation, pain and sexuality. Conclusions: The impact of health problems after SCI is considerable and hardly diminishes over time. These results emphasize the need for structured long-term care for people with SCI.
INTRODUCTION
Health is a broad concept, encompassing aspects of physical, mental and social well-being. 1 Health problems secondary to spinal cord injury (SCI), also called secondary health conditions (SHCs), include medical and psychological problems that are present in addition to the primary motor, sensory and autonomic problems due to the neurological damage to the spinal cord. [2] [3] [4] Medical problems secondary to SCI include neuropathic pain, urinary tract infections, obstipation, pressure ulcers, edema and spasticity. Other health problems secondary to SCI include problems of daily living, such as handicap management, extra time needed for body care, bladder and bowel regulation and transportation, as well as psychosocial problems such as sexuality and sadness. 2, [4] [5] [6] [7] [8] [9] [10] Health problems are common after SCI. Anson and Shepherd 2 reported secondary problems to be present in 58% of the 348 people with SCI in their study group. BloemenVrencken et al. 4 reported an average of eight health problems per participant in their survey, and they reported that these health problems limited daily activities and social life of their participants. Kennedy et al. 11 reported a significant impact of SHCs on independence and activities in a multicenter, cross-sectional study of SCI patients 3-18 months after discharge from three rehabilitation centers. Participants in the study by Cobb et al. 12 reported that because of SHCs their participation in 26 daily activities was restricted. Overall injury-related variables influence life satisfaction through functional health status, especially social functioning. 13 To achieve and maximize social participation of people with SCI, Kennedy et al. 14 highlighted the main areas of unmet needs and some SHCs. Impact can also be expressed as the extra time that is needed because of the SCI to take care of SHCs, transportation and for 'organizing', such as applying for devices and home care. However, besides Schönherr et al., 15 who reported a mean of 70 min a day of extra time on self-care activities, there is limited literature about this topic.
The cross-sectional study of Bloemen-Vrencken 4 and the study of Cobb et al. 12 and Calloway et al. 10 are the only studies we are aware of in which the participants were asked directly about the impact of a number of health problems on their activities of daily living and social activities. These were, however, cross-sectional studies.
Therefore, there is a need for prospective long-term follow-up studies with a focus on the extra time needed and the degree of the experienced impact on functioning at home and social activities because of SHCs to study the influence of health problems on daily life and social functioning in persons with SCI.
Research questions for the current study were as follows:
1. What is the extra time needed for body care, bladder and bowel regulation, 'organization' and transportation because of the SCI one and five years after discharge from first inpatient rehabilitation. 2. Which of the SCI characteristics are associated with the amount of extra time needed one and five years post discharge? 3. How many health problems are experienced by each participant, and what is the degree of the impact of these health problems on functioning at home and social activities one and five years post discharge?
We hypothesized that participants would report more extra time at 1 year post discharge compared with 5 years post discharge, and that participants with tetraplegia and/or complete SCI would report more extra time compared with participants with paraplegia and/or incomplete SCI. For the second research question, we expected that all health problems would negatively have an impact on functioning at home and on social activities. We also expected that the impact would be lower 5 years post discharge compared with 1 year post discharge, because of a certain learning curve during the years post discharge.
SUBJECTS AND METHODS Participants
This study uses data from a multicenter cohort study on the restoration of mobility in the rehabilitation of persons with SCI. 16 Participants were recruited in all eight rehabilitation centers with a specialization in SCI rehabilitation in the Netherlands between August 2000 and July 2003. Participants were included if they fulfilled the following criteria: (1) a recently acquired SCI; (2) aged between 18 and 65 years; (3) grades A, B, C or D on the American Spinal Injury Association Impairment Scale; and (4) expected permanent wheelchair dependency, at least for long distances. Participants were excluded if they had (1) an SCI caused by a malignant tumor, (2) a progressive disease, (3) psychiatric problems or (4) insufficient command of the Dutch language (unable to understand the goal of the study and test instructions). For the current study, only those participants were selected who completed self-report measures on the impact of health problems at 1 and 5 years post discharge. The research protocol was approved by the Medical Ethics Committee of the Rehabilitation Limburg/Institute for Rehabilitation Research, Hoensbroeck and the Medical Ethics Committee of University Medical Centre Utrecht. All participants have given written informed consent. We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
Procedure
Participants completed a self-report questionnaire including the impact of health problems, measured at 1 and 5 years after discharge from initial inpatient rehabilitation. In addition, the measurement at the start of the research program was relevant for this study. This comprised a medical examination, to define the lesion characteristics, and an oral interview with a trained research assistant to define demographic characteristics.
Instruments and definitions
The impact of health problems secondary to SCI was assessed using two selfreport measures developed in an earlier study. 4 (1) The first measure consists of four items on the extra time (in hours/week) participants need after their SCI for their body care, bladder and bowel regulation, 'organization', such as arranging home care and devices, and transportation, in comparison with the situation before SCI. A sum-score of these four items was computed.
(2) The second measure consists of 10 items on restrictions in functioning at home and restrictions in social activities (e.g., work, leisure, visiting someone) because of certain health problems in the past 12 months. 4 The 10 health problems include SHCs (bladder regulation, bowel regulation, decubitus, pain, spasticity, gain in body weight and edema), psychosocial problems (sexuality, having difficulty with being dependent on help from others) and handicap management (such as the extra time needed for body care and the organization of activities and issues because of the SCI). Answers could be given on a 5-point scale (no, some, moderate, considerable or complete impediment). Each item score was also dichotomized to reflect the absence or presence of impediment because of a health problem (no, complete).
Two sum-scores for restrictions in functioning at home and two sum-scores for restrictions on social activities were computed, the first reflecting the number of health problems per participant (the sum-score of the dichotomized items with a range between 0 and 10) and the second reflecting the severity sum-score of the impact of all health problems with a range between 10 and 50.
Lesion characteristics. Lesion characteristics were assessed according to the International Standards for Neurological Classification of SCI. 17 Neurologic levels below T1 were defined as paraplegia; neurologic levels at or above T1 were defined as tetraplegia. American Spinal Injury Association Impairment Scale grades A and B were considered motor complete and American Spinal Injury Association Impairment Scale grades C and D were considered motor incomplete. Cause of injury was dichotomized in traumatic versus nontraumatic etiology.
Demographic characteristics. The demographic characteristics were age, sex, marital status (being married or living together versus living alone), children (yes, no) and level of education (low, middle and high).
Statistical analyses
Descriptive statistics were calculated. A nonresponse analysis was performed, using the Fisher's exact test or Pearson's χ 2 test where appropriate.
The nonparametric Wilcoxon signed rank test and the Mc Nemar test were used to compute differences in the amount of extra time, and the number and severity of health problems at 1 versus 5 years post discharge. Similarly, associations between demographic and injury characteristics and these three impact variables were analyzed using the Mann-Whitney test or the KruskallWallis test.
Significance was set at a P-value less than 0.05. SPSS statistical program for Windows (version 22; SPSS Inc., Chicago, IL, USA) was used for all analyses.
RESULTS

Respondent characteristics
A total of 156 persons participated in the study 1 year post discharge, and 110 participated also at 5 years post discharge. The mean age of the participants was 40.2 years (s.d. 13.2) 1 year post discharge, ranging from 19.6 to 67.3 years. Other characteristics are shown in Table 1 . Participants in the measurement 5 years after inpatient rehabilitation did not significantly differ from the nonparticipants with respect to gender, age, level and completeness of SCI, cause of injury, marital status, children and level of education. Table 2 shows the average hours/week extra time participants reported to need compared with their situation before onset of the SCI at 1 and 5 years after first inpatient rehabilitation. There were no significant differences for each of the four health problems (body care, bladder and bowel regulation, organization and transportation) between 1 and 5 years post discharge. The Median sum-score at 5 years (with 13 h per week) was lower than at 1 year post discharge (16 h per week), but this difference was not significant. Table 3 shows the associations between demographic and SCI characteristics and the amount of extra time spent on the four domains. For most of the activities, participants with motor incomplete SCI needed less extra time compared with participants with motor complete SCI. Participants with paraplegia and younger participants needed less extra time for body care than participants with tetraplegia and older participants, respectively. Gender and etiology of SCI did not make much of a difference in the reported extra time.
Extra time
Impact on functioning at home and social activities Figures 1 and 2 show the proportions of participants experiencing restrictions because of certain health problems at 1 and 5 years post discharge. The health problems that were reported by a majority of the participants to have an impact on functioning at home were handicap management (89 and 85%), pain (65 and 75.7%), dependency (75.2 and 69.3%), bladder (73.5 and 64.7%) and bowel (72.8 and 68.0%) regulation, sexuality (67.3 and 58.2%) and spasticity (65.0 and 57.3%) at 1 and 5 years post discharge, respectively.
The health problems reported by a majority of the participants to have impact on social activities were handicap management, bladder regulation, dependency, bowel regulation and pain. The percentages of participants who experienced the impact of a health problem were generally slightly lower at 5 years compared with 1 year, but these differences were not statistically significant. Seven health problems had an impact on functioning at home, and five health problems had an impact on social activities for more than 50% of the participants at 5 years post discharge (see Figures 1 and 2) .
A median of six health problems having an impact on functioning at home was reported both 1 and 5 years post discharge for the impact on functioning at home, but with a significant decline over time (P = 0.022; N = 103). A median of five health problems was reported at 1 year post discharge, and a median of four health problems was reported 5 years post discharge for the impact on social activities, but this decline was not significant (P = 0.075; N = 102). Three or more health problems on functioning at home were experienced by 94.2% of the participants at 1 year post discharge and 92.6% at 5 years post discharge, respectively. Three or more health problems on social activities were experienced by 83.6% of the participants at 1 year post discharge and 79.6% at 5 years post discharge, respectively. Eight or more health problems on functioning at home and social functioning were experienced by 30.8 and 9.6% of the participants at 1 year post discharge and 22.1 and 9.3% at 5 years post discharge, respectively. Table 4 demonstrates the impact expressed as a sum-score of the severity scale (1 to 5) for all 10 health problems in the previous year on functioning at home and social activities 1 and 5 years after first inpatient rehabilitation.
A significant negative association (P = 0.014; N = 103) was found comparing the severity sum-score of the impact on functioning at home, between 1 and 5 years post discharge, using the Mc Nemar test. In addition, a significant negative association (P = 0.032; N = 102) was found for the severity sum-score of the impact on social activities, between 1 and 5 years post discharge, using the Mc Nemar test.
DISCUSSION
This study describes the amount of extra time needed to perform four core activities and the impact of health problems on functioning at home and in social activities, 1 and 5 years post discharge from initial inpatient rehabilitation. Overall, participants with a complete lesion needed more time for all activities. Patients with tetraplegia and older patients needed more time for body care. All health problems were shown to have an impact on daily life and social functioning, although on average the reported severity of this impact was moderate. Nevertheless, the impact of all health problems together is considerable for most participants. Importantly, this impact was not substantially lower at 5 years post discharge compared with 1 year post discharge.
Extra time
Participants with an SCI were reported to spend more time for body care, bladder and bowel management, 'organization' and transportation. Body care took the most extra time in comparison with the situation before the lesion. No significant differences were observed in the extra time needed for the above-mentioned items between 1 and 5 years post discharge. Only one other study investigated the extra time spent on self-care activities. Schönherr et al. 15 reported that significantly more time was spent on self-care activities, which was 4.5 h extra per week post injury, in a group of persons 2-12 years after traumatic SCI, compared with a median of 7 and 6 extra hours per week for the item body care in our study, which included only wheelchair users. The present study suggested that participants with a complete lesion needed more extra time than participants with an incomplete lesion. Bloemen-Vrencken et al. found few significant differences between persons with complete lesions and incomplete lesions, but the results were not comparable. Overall, differences between Bloemen-Vrencken et al. 4 and our study can be explained by a different study design (cross-sectional study) and study population consisting of fewer participants with tetraplegia and complete lesions, more older participants and participants with a long duration of the SCI. Besides, in our study only wheelchair-bound participants were included.
This study showed that not only the SHCs themselves but also organization and transportation have a serious impact on daily life because of the extra time these activities require in comparison with the situation before the SCI. It is necessary to take these aspects also into account to provide a comprehensive view of the extra time needed because of the SCI. We advise to do further research on these aspects. Impact on functioning at home and social activities In our study, most participants experienced that one or more health problems interfered with functioning at home or social activities. An interesting result was the stable course of the impact of the health problems at 1 and 5 years post discharge. There was a slight reduction of experienced problems between 1 and 5 years post discharge, except for pain. Pain increased between 1 and 5 years post discharge. All differences were not significant. To our knowledge, this is the first multicenter prospective cohort study in which patients were asked to rate the degree of impact of health problems on daily life. Similar questions on the impact of health problems were part of an earlier cross-sectional study, but in this study participants were only asked to rate the impact of their five most important health problems. 4 Therefore, it is not a surprise that higher levels of impact of health problems were reported in that study with respect to the health problems such as pain (91.1%; 94.5%), spasticity (86.7%; 80.0%) and decubitus (80.4%; 79.3%), followed by the degree of impact of bowel and bladder regulation. Hitzig et al. 3 found 56% of their participants to report impact of pain on their daily activities, which is similar to the results of our study. Cobb et al. found higher percentages for the amount of experienced SHCs. In contrast to our study, they included many more items: 21 SHCs and 26 Daily Activities. 12 Qualitative data analysis, a pilot study of Callaway et al., focused on the SHCs spasm, pain, sexual dysfunction, pressure sores, fatigue and the impact of SHCs on life role participation. They Health problems secondary to SCI after first inpatient rehabilitation P van der Meer et al described an overall negative impact that these items can have on daily life. 10 In our study, the degree of impact for each health problem seems to be relatively moderate. Kennedy et al. studied a group 3-18 months after discharge from rehabilitation centers. The majority of participants reported a rare/mild impact. Just 9% stated a moderate impact until significant disruption due to the effects of health problems. 11 The stable course of the impact of health problems in our study reflects the stable course of the health problems itself at 1 and 5 years post discharge found in this cohort. 6 It is therefore not likely that this situation will improve after 5 years post discharge, as patients who had been injured for six or more years appeared to be at a greater risk for getting medical complications than those within 5 years of their injury. 2 Besides, a response shift might have occurred. A response shift can be another explanation to what has contributed to the stable course of the impact of the health problems. In contrast to our study, Kennedy et al. showed that participants were quite satisfied about the areas activities of daily living (ADL), bowel, bladder, skin management, social activities and recreation. The needs they identified as being addressed the least satisfactory were in the areas of pain relief and sexuality. 14 Forty-eight percent of their participants had a complete paraplegia and 31% an incomplete paraplegia, comparing with 23 and 9% in our study and their participants had been injured 21 years on average.
Besides the severity of the lesion, other lesion characteristics, age or socio-demographic factors seem to have no consistent role in experiencing the impact on functioning at home and social activities.
Strengths and limitations to this study. This is the first prospective follow-up study using patient ratings of the impact of several health problems on functioning at home and on social activities 1 and 5 years after first inpatient rehabilitation after an SCI.
The described health problems in our study met the expected problems elsewhere described in the first years after SCI. 18 Some limitations should be mentioned. First, the present study included only Dutch patients with an SCI who were aged between 18 and 65 years at inclusion, who were wheelchair-dependent and admitted to an SCI rehabilitation center. Therefore, the results are not fully generalizable to the whole SCI population. Second, although the measures used were developed and used in an earlier study, 4 these have not been formally validated. The 10 health problems are based on the impact of the health problem in an earlier study. It is not a complete list of the impact of all existing SHCs that can occur after SCI. In addition, participants were asked to compare their situation in the past 12 months to the situation before the SCI more than 5 years back in time. Their memory of the preinjury situation may not have been very accurate any more, or a response shift might have occurred. Regardless of these limitations, the findings of this study highlight an important topic and may have several implications.
Implications. The present study shows that SCI and health problems secondary to SCI have an impact on time expenditure and on functioning at home and in social activities in the first five years post discharge. It is important to minimize the impact of health problems, as this study showed that the impact of health problems does not diminish over time during this period. Not only common health problems such as bladder and bowel regulation need attention but also handicap management and dependency should be given special attention during long-term follow-up care.
These results emphasize that it is necessary to focus not only on health problems itself but also on the consequences of these health problems during post-discharge care. It should be a goal of clinicians of specialized rehabilitation centers and researchers to diminish the harm, as a consequence of the negative impact that health problems can have on an individual with an SCI, in a multidisciplinary approach. Special attention should be given to handicap management, dependency, bladder and bowel regulation and pain.
DATA ARCHIVING There were no data to deposit. Abbreviation: IQR, interquartile range. Severity sum-score ranges from 10 to 50. A severity sum-score of 10 means no impact. A severity sum-score of 50 is the most severe possible impact.
